The involvement of the arginine 17 residue in the active site of the histidine-containing protein, HPr, of the phosphoenolpyruvate:sugar phosphotransferase system of Escherichia coli.
Histidine-containing protein, HPr, of the Escherichia coli phosphoenolpyruvate:sugar phosphotransferase system has an active site His-15 that is phosphorylated to form N delta 1-P-histidine. The nearby conserved residue, Arg-17, has been replaced by: lysine, histidine, glutamate, glycine, serine, and cysteine. All mutations resulted in impairment of the phosphoacceptor function of HPr with enzyme I: kcat/Km values between 6% (Ser-17) and 0.1% (Glu-17), relative to wild type. Several sugar-specific enzymes II had different responses. Both the Vmax and Km of enzyme IIN-acetylglucosamine were altered, while for enzyme IImannose only Km was affected, except for R17E. For both enzymes, kcat/Km values were between 0.5 and 3%, with R17E being 10-fold lower. Except for R17E, minimal effects were observed for enzyme IImannitol. These results suggest that there are different rate-limiting steps in the enzymes II. Phosphohydrolysis properties and the pKa values for His-15 and phosphorylated His-15 determined by NMR for both wild type and mutant HPrs suggest that Arg-17 is partly responsible for the instability of P-His-15 and the depressed pKa values in wild type HPr. Other feature(s) of the tertiary structure influence the protonation of His-15 and the phosphohydrolysis properties of phosphorylated His-15.